Persistence Vs degradation behavior of insecticide imidacloprid (35% SC) and fungicide myclobutanil (24% EC) in/on grape (leaves and fruits) and surrounding soil under canopy were investigated under field conditions. Leaves, fruits and soil samples were collected at 2 hours to 21 days after application at the recommended rate. QuEChERS method was used for extraction and clean-up and analyzed using HPLC and GC for imidacloprid and myclobutanil, respectively .The initial residue deposits, degradation percentages and/or, the parameters (RL50 and RL90) and Pre Harvest Intervals (PHIs) of the targeted pesticides were the criteria of concern. Results revealed that, grape leaves retained higher initial amounts than fruits by about 5.0 7 and 1.34 times for imidacloprid and myclobutanil, respectively. As for RL50, RL90 and PHIs values, imidacloprid showed 4.12 ,13.42 and 21.95 days and 5.13 ,13.41 and 11.96 days on grape leaves and fruit, respectively. The corresponding calculated values were 4.71, 9.38 and 16.31days and 1.97, 9.14 and 14.90 days for myclobutanil on the same targeted samples, respectively. In addition, the grape fruits could be consumed safely after 12 and 15 days of treatment with imidacloprid and myclobutanil, respectively. On the other hand , results indicated that the residue half life (RL50) values for the same targeted pesticides in soil were 11.56 and 15.74 days, respectively. In general, myclobutanil residues in soil recorded higher persistence levels than higher imidacloprid and on the contrary it showed less persistence in/on grape leaves and fruits.
INTRODUCTION
In general scope, the intensive and increase use of pesticides as a response to the continued efforts to intensity crop production has consequently become invertible and controversial issue resulting in serious problems as regard to the target pests and adverse effects against environmental non-target organisms and human health. Nowadays, the cultivation of grapes is widely spread around the world with an estimated surface area of 7.6 million hectares in 2014 (Grimalt and Dehouck 2016). Grapes a nutritionally important fruit crop of international trade significance are consumed both as fresh and processed products (Sinha et al 2012).
Imidacloprid is a relatively new insecticide with high activity against sucking insects. It is the most use systemic insecticide in the world in more than 100 countries (Bonmatin et al 2003) especially on grapes, Myclobutanil belongs to conazole fungicide, it is a systemic fungicide with preventive, curative and eradicant properties for grape fungi. On the other hand environmental fate is the back bone of hazard evaluation components in risk assessment system. However, the wide spectrum of contamination with pesticide residues as one of the main elements of our ecosystem and environment was reported by many investigators (Shady et al  2000) .
A wide range of factors determine the fate of pesticides in the environment. These include chemical characteristics (vapor pressure, solubility, and adsorptive behavior), environmental characteristics (precipitation, temperature and soil, sediment and water characteristics) and agricultural practices (cropping practices, application methods, timing of application and landscape). Risk assessment regulatory decisions relating to the approval of pesticides are based on whether the predicted levels of exposure following the proposed or approved use are safe to consumers, operators and the environment. Although environmental exposure depends largely on the behavior of the pesticide in the field, this cannot be defined simply by factors such as degradation rate and mobility. It has been reported that soil pH, moisture, temperature and pesticide concentration are the most important factors affecting the persistence of pesticides (Sundaram Baskaran et al 1999). These factors are highly dependent on environmental conditions such as temperature, rainfall and soil properties and therefore can only be quantified for specific laboratory or field studies. Degradation can include such processes as hydrolysis, photolysis, microbial metabolism etc. Movement reduces the concentration in the treated compartment but transports residues to untreated compartments, e.g. from plant surface to soil or soil to water. A stepwise or tiered approach allows an efficient selection of tests essential to each individual risk assessment (Shady  et al 2000 and Sinha et al 2012) .
Therefore, the present work was conducted to determine the residues of the insecticide imidacloprid and fungicide myclobutanil on grape (leaves and fruits) and surrounding soil under canopy as well as determination of its initial residue deposits, degradation percentages and/or the parameters (RL50 and RL90) and pre harvest intervals (PHIs). This will help to avoid their hazards to consumers.
MATRIAL AND METHODS

1-Pesticides selected for this study
Two pesticides in their soluble concentrate (35% SC) and emulsifiable concentrate (24% EC 24% EC) formulations were selected throughout the present study. These pesticides are used extensively in Egypt for controlling target key insects and fungus attacking grape crops and other Egyptian cultivations,. Rates of pesticides application were chosen on the basis of recommended rates on grapes.
2-Field experiments and sampling
The research was conducted in summer season of 2015 at a private farm of grape (varity vitis vinifera (superior)) located at 74 km AlexandriaCairo, desert road, Egypt. The experiments were planted in a randomized complete block design. For each tested pesticides, four plots were done (25 Square meters each) and four replicates were carried out for each treatment. The targeted plots were sprayed with imidacloprid 35% SC and myclobutanil 24% EC by using tractor sprayer motor (600 liter) fitted with one nozzle Control plots were left un-sprayed. The rates of recommended application were 75 and 17ml 100L -1 water for the same mentioned pesticides, respectively. Samples of grape (leaves and fruits) and surrounding soil were taken randomly from each plot in triplicates at two hour, 1, 3, 7, 10, 13, 16 and 21 days after application. Then, samples were transported immediately in ice box to the Laboratory and kept in freezer at -20ºC till pesticide residues analysis.
3-Pesticides residues analysis
Stock solutions (100 μg gm -1
) of imidacloprid and myclobutanil were prepared in toluene. A series of gradient concentrations, i.e. 0.5, 1, 2, and 2.5 μg gm -1 of analytical standard of tested pesticides in toluene were prepared and injected at the following gas chromatography (GC) and high performance liquid chromatography (HPLC) operating conditions. The resulted peak area was plotted against μg gm -1 of each concentration and the standard calibration curve was established. Grape samples (leaves and fruits) were extracted and cleaned up according to the methods adopted by QuEChERS Anastassiades et al  2003) . A homogenized grape leaves and fruits samples (10gm) were taken in to a centrifuge tube (50ml). Fifteen milliliters of acetonitrile containing 1.0% acetic acid was transferred to the centrifuge tube and vigorously shaken for 1 min. Then, 4gm magnesium sulfate anhydrous, and 1gm sodium acetate were added, and then the mixture was shaken vigorously for 5min. The mixture was centrifuged at 3000 rpm for 5min. Five milliliter of the supernatant was transferred to centrifuge tube (15ml) and shaken with 50mg primary secondary amine (PSA), 10mg graphitized carbon black and 150mg magnesium sulfate. Thereafter, the tube was centrifuged for 10min at 6000 rpm.
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On the other hand, soil samples were extracted and cleaned up according to the method adopted by (Deng et al 2010) . One kilogram of soil sample was sieved and mixed then 20gm was placed into a 200ml extraction bottle and 60ml of solvent mixture (methanol/water 1:1) was added then left for 30min. The extracts were partitioned with dichloromethane three sequentially (3 x 20ml) in the presence of 50ml 2% sodium sulfate solution. The combined dichloromethane extracts were filtered using filter paper (Watman™ no4) and concentrated to dryness. The extract were dissolved in 3ml n-hexane -acetone (9:1 v/v) and subjected to SPE (A weak amino -exchange primary secondary amin).
One ml of all cleaned samples was filtered using 0.45um filter and transferred into an injection vial for determination by HPLC and GC. In this respect, the cleaned samples of imidacloprid was taken for analysis by HPLC with an Agilent 1100 HPLC system (USA), with quaternary pump, auto sampler injector, thermostat compartment for the column, and photodiode array detector (270nm Wave length). The chromatographic column was Zorbax C8 SB (250 x 4.6mm, 5um film thickness). The column was kept at room temperature. Flow rate of mobile phase (acetonitrile/methanol, 80:20, v/v) was 0.8 ml min -1 , and injection volume was 20μL. In addition, the cleaned samples of myclobutanil were taken for analysis by Agilent GC HP 6890N network GC system equipped with micro ECD detector. The column was PAS-1701(30m x 0.53mm I.d.x1um film. Injector, column and detector temperatures were 250, 220 and 300°C, respectively. A nitrogen gas flow rate was 3 ml min -1 and injection volume was 20μL. These conditions resulted in good separations and high sensitivity was obtained with retention times 6.8 and 2.6min for imidacloprid and myclobutanil, respectively.
4-Recovery samples and statistical analysis
To estimate the recovery percentages, known quantities of imidacloprid and myclobutanil were added to check samples of grape (leaves and fruits) and soil at four levels (0.5, 1, 2 and 2.5μg gm -1 ), Extraction and clean-up processes were carried out as described above. The average recovery percentages in fruits and leaves for the two targeted pesticides were 81. , respectively).
RESULTS AND DISCUSSION
Residues of imidacloprid in/on grape (leaves and fruits)
Residues and degradation percentages of insecticide imidacloprid in/on grape (leaves and fruits) are illustrated in 
Residues of myclobutanil in/on grape (leaves and fruits)
Residues and degradation percentages of fungicide myclobutanil in/on grape (leaves and fruits) are shown in Table ( respectively. An opposite trend was obtained with residues degradation pattern, as indicated from RL50 and RL90 values. Myclobutanil showed rapid decline of residues while imidacloprid was the least degradable compound. The RL50 and RL90 values reached 4.71 and 9.38 days (leaves) and 1.97 and 9.14 days (fruits)/myclobutanil and 4.12 and 13.42 days (leaves) and 5.13 and 13.41 days (fruits)/imidacloprid, respectively. It is interesting to notice that, degradation percentages in residues were higher in grape fruits as compared with leaves; especially with myclobutanil compared with imidacloprid residues.
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These differences in the loss of the initial residue deposits in leaves and fruits may be due to increase in growth rate of fruit which dilute the residue uptake in fruits, differences in pesticide chemical structure and may be also reflecting the titer of metabolizing enzyme. The figures of the rate of degradation as well as the half -life support this phenomenon, the figures of the rate of degradation in case of fruits are higher than those of leaves, and where as the inverse case could be observed with the figures of half -lives ( In addition, the initial amounts of each pesticide in leaves were much higher than those in grape fruits by about 5.07 and 1.34 times of imidacloprid and myclobutanil, respectively. Such differences may be due to pesticide chemical structure and the differences in the area, morphology and chemistry of the recipient two surfaces. Many investigators recorded that lower content of pesticide residues were determined on fruits compared with leaves on several vegetable and field crops ( On the other hand, to estimate pre-harvest interval (PHI) and according to maximum residue limits (MRLs) which recorded 1 mg kg -1 for the two pesticides. This indicates that PHI of 11.96 and 14.90 days should be considered before human consumption of grape fruits contaminated with imidacloprid and myclobutanil residues, respectively. It is worthy mentioning to notice the long PHIs of the targeted pesticides prior to human consumption. The finding results concerning the residues of insecticide imidacloprid and fungicide myclobutanil in/on grape leaves and fruits are in harmony with few research workers, Mohapatra, et al (2011) showed that, initial residue deposit of imidacloprid on grape berries following treatment of Confidor 200SL at the recommended and double the recommended dose of 80 and 160g a.i. ha −1 were 0.74 and 1.26 mg kg −1 , respectively. Residues remained in the fruits up to 60 days but at a low level of 0.056 and 0.108mg kg −1 . The residues dissipated with the half-life of 16.6 days for both treatments. The pre-harvest interval (PHI) recommended for safe human consumption of grape berries is 60 days. Residues of imidacloprid in grape berries and soil at harvest (105 days after the last treatment) were observed to be below detectable limit of 0.05 mg kg −1 for both treatments.
In another study, imidacloprid can be degraded in plants with the main breakdown products of a monohydroxy metabolite, imidacloprid guanidine, imidacloprid olefin a monoglucoside of 6-chloropicolyl alcohol (Miles, Inc., 1992). 
Residues of imidacloprid and myclobutanil on surrounding soil
Residues and degradation percentages of insecticide imidacloprid and fungicide myclobutanil on surrounding soil under canopy after successive field applications are shown in Table ( Results concerning the residues of insecticide imidacloprid and fungicide myclobutanil in soil was generally in agreement with many research workers. Scholz and Spiteller (1992) found that imidacloprid degradation was more rapid in soils with cover crops than in bare soils, with a t1/2 of 48 and 190 days, respectively. And also, degradation on soil via photolysis has a t1/2 of 39 days. In addition, the half-life of imidacloprid in the soil tends to increase as soil pH increases (Sarkar et al 2001) . Field studies have produced a wide range in halflife values (t1/2) from 27 days (Miles, Inc., 1992; Mobay Chemical Corp., 1992). Thus, imidacloprid can persist in soil depending on soil type, pH, use of organic fertilizers, and presence or absence of ground cover. The primary imidacloprid breakdown products in soil as reported by (Rouchaud et al  1996 a,b) are imidacloprid urea, 6-hydroxynicotinic acid, 6-chloronicotinic acid; CO2 is then formed from 6-chloronicotinic acid (Scholz K. and M. Spiteller 1992). On the other hand, field soil degradation studies (bare soil) were provided from four sites in Germany where applications were made at the end of May and the beginning of June. Using the residue levels of parent myclobutanil determined over the whole core sampled (0 to 20cm soil layer), DT50 were estimated to be 9 to 58 days (EFSA 2010 REPORT). ). 
Residues of Imidacloprid and Mycolbutanil in/on
